NMR spectral data characteristic of the nitration pattern are reported in Table 1 . Note that all LNO 2 is produced by non-specific nitration and is thus a mixture of isomers. Isomers resulting from similar nitration patterns have similar but not identical signals in high-field NMR. NMR values refer to the characteristic peaks of the underlined carbons and protons.
These compounds display in the 1H NMR spectrum a low field triplet at δ 7.08, due to the alkene H-9 proton experiencing the diamagnetic anisotropy effect of the adjacent nitro group. This chemical shift value also indicates the cis arrangement of the double bond. Another salient signal is represented by a 2H doublet at δ  3.33/3.27, due to the bisallylic methylene protons flanked by the nitro group-bearing carbon.
Isotopically labelled ( 15 NO 2 )LNO 2 displays multiple signals in the 15 N-NMR spectrum at δ -4.6 and -3.9 ppm versus nitromethane (Me 15 NO 2 ) at 0 ppm. The multiple signals are again due to the multiple positional isomers. Mass spectral data is given for common fragmentation patterns of nitro-hydroxy compounds (Figures 2 and 3) due to the common feature of homolytic cleavage. The most common fragmentation pattern for LNO 2 and OA-NO 2 is loss of m/z 46 (-NO 2 ) (see Tables 6 and 7 ).
In the 9-hydroxy-10-nitro and 13-hydroxy-12-nitro isomers, which are structurally related to the most abundant nitroalkene derivatives, C-11 methylene protons resonate at δ  2.61 and 2.81, due to the deshielding effect of the nitro group. 9-Nitro and 10-nitrooleic acid display very similar 1 H and 13 C NMR spectra. These are summarized in Table  3 . For the mixed isomers the characteristic nitroalkene proton displays a low field triplet centered at δ 7.07, which may appear as a quadruplet or as a doublet of triplets depending on the applied field strength. 9-Nitro and 10-nitrooleic acids, along with 9-and 10-nitrohydroxy oleic acids and 9-Nitro and 10-nitroelaidic acids have been synthesized as individual isomers as well as mixed isomers.
The 1 H NMR spectral features of hydroxynitro derivatives (allyl esters, mixtures of isomers) are reported in Table 4 . Note that the multiple positional isomers are further complicated by the presence of multiple diastereomers. This produces multiple distinct NMR signals, which are particularly noticeable in the hydroxyl-adjacent (-CHOH-) protons. The coupling constants for these compounds are indistinct, often being buried on top of each another. , R 2 = -(CH 2 ) 3 CH 3 or -(CH 2 ) 6 CO 2 Et. c interchangeable.
The 1 H NMR spectral features of the Z-isomer derivatives are reported in Table 5 . The Z-isomer (nitro-elaidates) may be distinguished from the Eisomer nitrooleates by the significant upfield shift of the nitroalkene proton.
FT-IR: The nitroalkene group is polarized but not highly differentiated from a nitroalkane in the infrared region. Characteristic bands for nitro-oleic acid (C=C-NO 2 ): ν 1520 cm -1 , 1336 cm -1 . For nitro-alkanes including nitro-hydroxy (CH-NO 2 ): ν 1550 cm -1 , 1370 cm -1 .
UV-Vis. The nitroalkene group is highly polarized and extensively delocalized, producing highly active absorbances in the near-UV region. This may facilitate isolation of nitroalkene-containing fractions in TLC, HPLC, or even column chromatography.
For nitro-oleic acid a strong absorbance for the nitroalkene group has been reported as ε = 8220 M -1 cm -1 λ max = 270 nm (PBS). Note that the peak maximum is solvent-dependent, eg. λ max = 262 nm (acetonitrile).
For nitro-linoleic acid ε = 10100 M -1 cm -1 at λ max = 306 nm (2% 1 M NaOH in MeOH) has been reported. An observed loss of absorbance at 268 nm and concomitant formation of a new maximum at 320 nm in buffer has been theorized to result from the oxidation of LNO 2 . 
